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© Amlnocarbonyl (thlocarbonyl) and cyanoguanldlne derivatives of qulnoline and Indollne. 

® Novel compounds having potassium channel activating activity and useful, (or example, as anliischemic 
agents are disclosed These compounds have the general formula 



Ri-N. 



o 

CO 

o 

Q. 



or a single bond to complete an indoline nucleus; X is -0-, -S- or -NCN; and the R groups are as defined herein 
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In accordance with the present invention novel compounds having potassium channel activating activity 
and useful, lor example, as antiischemic agents are disclosed These compounds have the general formula 

I 




and pharmaceutical^ acceptable salts thereof wherein 
A is 




R7 R 8 

or a single bond to complete an indoline nucleus; 
Xis -0-, -S- or-NCN; 

Ri is aryl, arylalkyl, heterocyclo or (heterocyclo)alkyl; 
R2 is hydrogen, alkyl or arylalkyl; 

or Ri and R 2 taken together form a 5- to 7-membered saturated or unsaturated ring, which may further 
include an aryl group fused to 2 carbon atoms ol such 5- to 7-membered ring; 

R3.Ri.R7 and Ra are each independently hydrogen, alkyl or arylalkyl; or R 3 and R<, or independently 
R? and Rg, taken logether with the carbon atoms to which they are attached form a 5- to 7-membered 
carbocyclic ring, with the proviso that when A is 



and R 7 and R s are other than hydrogen, then R 3 and R 4 are hydrogen, or when B? and Rs are hydrogen 
then, Rs and R» are other than hydrogen; 

Rs is hydrogen, alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, arylalkyl, (cycloalkyl)alkyl, -CN, -N0 2 . 
-COR, -COOR. -CONHR, -CON(R) 2 , -CF 3 , S-alkyl, -SOalkyl, -SO z alkyl, 



II 

-P(0-aikyl) 2 , 
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halogen, amino, substituted amino. -O-alkyl. -OCF 3 . -OCH 2 CF 3 . -OCOalkyl. -OCONRalkyl. -NRCOalkyl. 
NRCOOalkyl or -NRCON(R) z wherein R is hydrogen, alkyl. aryl. arylalkyl, cycloalkyl, (cycloalkyl)alkyl or 
haloalkyl; 

Rs is hydrogen, alkyl, halo, -OH, -O-alkyl, amino, substituted amino, -O-alkyl, -OCOalkyl. -OCONRalkyl. 
5 -NRCOalkyl. -NRCOOalkyl or -NRCON(R) 2 ; and 
n is an integer of 1 , 2 or 3 

This invention relates to the novel compounds of formula I which are useful as antiischemic agents 

The term "alkyl" used In defining various symbols refers to straight or branched chain saturated 
hydrocarbon radicals having up to eight carbons, preferably from one to five carbons Similarly, the terms 
io "alkoxy" and "alkylthio" reler to such alkyl groups attached to an oxygen or sulfur 

The term "alkenyl" refers to straight or branched chain hydrocarbon radicals having from two to eight 
carbons and at least one double bond, preferably three to five carbrjns The term "alkynyl" refers to straight 
or branched chain hydrocarbon radicals having from two to eight carbons and at least one triple bond, 
preferably three to five carbons 
is The term "cycloalkyl" refers to saturated carbocyclic rings of 3 to 7 carbon atoms with cyclopropyl, 
cyclopentyl and cyclohexyl being most preferred 

The term "halo" or "halogen" refers to chlorine, bromine, iodine or fluorine 

The term "halo substituted alkyl" refers to such alkyl groups described above in which one or more 
hydrogens have been replaced by chloro, bromo, iodo or fluoro groups such as chloromelhyl. bromomethyl, 
20 trifluoromethyl. pontafluoroethyl, 2,2,2-trichloroethyl or 2,2,2-trifluoroethyl Trifluoromethyl Is preferred 

The term "aryl" refers to phenyl, 1-naphlhyl, 2-naphthyl or mono substituted phenyl, 1-naphthyl. 2- 
naphthyl wherein said substituent is alkyl of 1 to 4 carbons, (amino)alkyl, (substituted aminojalkyl, alkylthio 
of 1 to 4 carbons, alkoxy of 1 to 4 carbons, halo, nitro, cyano, hydroxy, amino, -NH-alkyl wherein alkyl is of 
1 to 4 carbons, -N(alkyl) 2 wherein alkyl is of 1 to 4 carbons. -CF 3 . -O(haloalkyl). 

?6 



30 



35 




(wherein R s is hydrogen, alkyl of 1 to 4 carbons, alkoxy of 1 to 4 carbons, alkylthio of 1 to 4 carbons, halo, 

« hydroxy or -CF 3 ), -0-CH 2 -cycIoalkyl, -S-CH 2 -cycloalkyt. or -alkyl(COOR, 0 ) (wherein Ri„ is hydrogen or 
alkyl), and di-substiluted phenyl, 1-naphthyl, 2-naphthyl wherein said substituents are methyl, melhoxy, 
methylthio, halo, -CF 3 , nitro, amino, -OCHF 2 . or -alkyl(COORio) 

Preferred aryl groups include unsubstituted phenyl and monosubstituted phenyl wherein the sub- 
stituents are nitro, halo, -CF 3 . alkyl, cyano, methoxy, or -alkyl(COORio). 

« The term "heterocyclo" refers to fully saturated or unsaturated rings of 5 or 6 atoms containing one or 
two 0 and S atoms and/or one to four N atoms provided that the total number of hetero atoms in the ring is 
4 or less. The hetero ring Is attached by way of an available atom Preferred monocyclic heterocyclic 
groups include 2- and 3-thienyl, 2- and 3-furyl, 2-. 3- and 4-pyridyl, and Imldazolyl. The term heterocyclo 
also includes bicyclic rings wherein the five or six membsred ring containing 0. S and N atoms as defined 

so above is fused to a benzene ring and the bicyclic ring is attached by way of an available carbon atom 
Preferred bicyclic hetero groups include 4. 5. 6. or 7-lndolyl. 4. 5, 6. or 7-isoindolyl, 5, 6. 7 or 8-quinolinyl. 
5, 6, 7 or 8-isoquinolinyl, 4, 5, 6. or 7-benzothia20lyl. 4. 5, 6 or 7-henzoxazolyl, 4, 5. 6 or 7-benzlminidazolyl, 
4, 5, 6 or 7-benzodiazolyl, and 4. 5. 6 or 7-benzoturanzanyl 

The term heterocyclo also includes such monocyclic and bicyclic rings wherein an available carbon 

55 atom is substituted with a lower alkyl of 1 to 4 carbons, lower alkylthio of 1 to 4 carbons, lower alkoxy of 1 
to 4 carbons, halo, nitro, keto, cyano. hydroxy, amino, -NH-alkyl wherein alkyl is of 1 to 4 carbons, -N(alkyl) 2 
wherein alkyl is of 1 to 4 carbons, -CF 3 . or -OCHF 2 ; or such monocyclic and bicyclic rings wherein two or 
three available carbons are substituted with methyl, methoxy, methylthio, halo, -CF 3l nitro, hydroxy, amino 



3 
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or -OCHFz 

The lerm "substituted amino" refers to a group of the formula -NZi Z 2 wherein Zi is hydrogen, alkyl, 
cycloalkyl, aryl. arylalkyl. cycloalkylalkyl and Z 2 is alkyl, cycloalkyl, aryl, arylalkyl, cycloalkylalkyl or Zi and 
Z 2 taken together with the nitrogen atom to which they are attached are 1-pyrrolidinyl, 1-piperidinyl. 1- 
5 azepinyl, 4-morpholinyl. 4-thiamorpholinyl, 1-piperazinyl, 4-alkyl-1-plperazinyl. 4-arylatky 1-1 -piperazinyl. or 4- 
diarylalkyl-1-piperazinyl. each of which may be optionally substituted with alkyl, alkoxy, alkylthio, halo, 
trifluoromethyl or hydroxy 

The compounds ol (ormula I wherein X is oxygen can be prepared by treatment ot a compound ol the 
lormula 



Rt-N-C-O-foV-NOj 



with a compound ol the formula 



in an organic solvent, such as dimethylformamide, tetrahydroluran, acetonitrile or 

Compounds of formula I wherein R 2 is hydrogen and X is oxygen or sulfur can also be prepared b/ 
reacting a compound of formula III with an isocyanate or isolhiocyanate ol the lormula 

IV R,N = C = X 

where X is oxygen or sulfur 

Compounds of formula I wherein X is NCN can be prepared by treatment of compounds ol formula I 
wherein X is sulfur with cyanamide in the presence ol dicyclohexyl cardodiimide or 1-(3- 

Compounds of formula I wherein X is NCN can also be prepared by treatment of an intermediate ol 



V 




with a compound of formula III 

Compounds of formula 1 wherein X is NCN can also be prepared by first treating compounds of 
formula III with diphenylcyanocarbonlmidate in the presence of an organic base such as pyridine or 
triethylamine, lollowed by reaction with an amine of formula 
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R r NH 

optionally In the presence of trimethylaluminum 

Compounds of formula II can be prepared, for example, by treatment of a compound of the formula VI 
with 4-nitrophenylchloroformate 

The compounds of formula III where A is a single bond. R 5 is -CN and R 3 and ft are each hydrogen 
and R? and Ra are as defined, can be prepared according to ScheniB 1 



Scheme ] 

vn 



CH 3 NaOBr 



0 O 

X XI 

I NOH 



r *3 

xn 



NOH 

TosYlChlnriflf^ 



xm 



o-s- 



xrv 



Benzene or a substituted derivative thereof is alkylated with an a,0-unsaturated ketone in the presence of a 
Lewis acid (aluminum chloride, tin chloride etc ) to provide a compound of formula VII which upon oxidation 
with, for example sodium hypobromide, gives the acid of formula VIII The acid is converted to its chloride 
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by treatment with phosphorus oxychloride or thionyl chloride, which on treatment with a Lewis acid gives an 
indanone ot formula IX The aromatic ring is nitrated with fuming nitric acid to give a compound of formula 
X which upon catalytic hydrogenation gives the amino compound of formula XI. The amino compound is 
converted to the bromide XII via its diazonium salt, prepared by treatment with sodium nitrite and 

s hydrobromic acid The ketone XII is converted to its oxime XIII under standard conditions (hydroxylamine 
hydrochloride and sodium acetate) The oxime XIII is subjected to reductive Beckman rearrangement 
(diisobutylaluminum hydride in an organic solvent such as tetrahydroforan. diethyl ether) via its tosylate XIV, 
prepared from XIII by treatment with tosyl chloride in the presence of an organic base such pyridine or 
Iriethyl amine The bromide in the resulting product XV can be replaced with other groups such as nitrite 

io (e g, XVI), trilluoromelhyl. O-alkyl. S-alkyl, alkenyl, alkynyl etc . by methods described in the literature. 

Compounds of formula III wherein A is -CH 2 -. Rs is -CN and R 5 and Hi are as defined, can be prepared 
according to Scheme 2 



Scheme % 

xvn xvm nx 





The indanone XVII is alkylated with an alkyl halide and a base such as potassium ler-butoxide to give 
compound XVIII which upon nitration (fuming nitric acid) provides XIX The nitro group in XIX is changed to 
the bromide XXI via the same reaction sequence as described for compounds X to XII in Scheme 1 The 
reductive Beckman rearrangement of oxime XXII proceeded under standard conditions (diisobutylaluminum 
hydride in tetrahydrofuran) to give bromotetrahydroquinoline XXIII in good overall yield. The bromine in 
XXIII can be changed to other groups (e g , CN, CFj, O-alkyl, S-alkyl etc ) under standard conditions, such 
as those shown lor the preparation of compound XXIV 

Compounds of formula III wherein A is a single bond, R s is -CN and R 3 and R4 areas defined, can be 
prepared according to Scheme 3 
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Scheme 3 



|* s?S V N> j| N-Bromosuccinimide "'n^S^n-. Bi 
k Benzene, heat k 



XXVI 



Ri 



Acetic anhydride^ TY Y° Sodium hydroie 
*" " alkyl halide* 



V° Br S 0 

B, N^Y N v^tO Sodium hydroxide Y YY RC< * — 
1^J__^ R 3 aqueous methanol *" \^ Toluene 



Jr^^s^N Tnethylamine * r *~^ fs y N *^ 

l^J l^- R J Acetyl chloride If*' N 



•methylpyirolidene, 
R 4 175°C 



XXXI 



^=0 



xxxm 



Btomination of indole XXV with N-bromosuccinimide gives the dibromide ol formula XXVI which upon acid 
hydrolysis (sulfuric acid, hydrochloric acid in an organic solvent such as dioxane) provides the amide of 
formula XXVII. The nitrogen in XXVII is protected (acetic anhydride and an organic base such as pyridine or 
methyl amine) and the resulting acetamide XXVIII is alkylated with an alkyl halide and a base such as 
sodium hydride to give XXIX The acetate in XXIX is removed by treatment with an aqueous base such as 
sodium hydroxide and the amide XXX is reduced with a reducing agent such as sodium bis(2-methox- 
yelhoxy)aluminum hydride (Red-AI) The resulting product XXXI is protected (acetic anhydride and an 
organic base such as pyridine or Iriethyl amine) as an acetamide XXXII and the bromine is changed to an 
appropriate group (eg , CN. CF 3 , O-alkyl. S-alkyl etc) under standard conditions The acetamide protecting 
group is then removed by treatment with aqueous acid (hydrochloric acid, sulfuric acid in an organic solvent 
such as dioxane) to provide a compound of formula XXXIV 
Compounds of formula IV are commercially available 
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Compounds ol the formula V can ba prepared by treatment of compounds of the formula VI with 
dlphenylcyanocarbonimldale . 

Compounds of formula VI are commercially available. 

The compounds of the present invention can have asymmetric centers at carbons 2-4 of 
tetrahydroquinoline or carbons 2, 3 of indoline rings. Also, any one of the R's can have an asymmetric 
carbon Consequently, compounds of formula I can exist In diastereomeric forms or in mixtures thereof The 
above described process can utilize racemates, enantiomers or diastereomers as staring materials When 
diastereomeric products are prepared, they can be separated by conventional chromatographic or fractional 
crystallization methods 

The compounds of the present invention wherein R 2 Is hydrogen can exist as a mixture of tautomers 
represented by the following structures The tautomeric products are obtained in relative amounts that differ 
from compound to compound All forms are included in the scope of formula 

I 




such as compounds of formula 
I* 

Rl-N 

Preferred compounds are those wherein 
A is 




R? R 8 



or a single bond; 

Ri is aryl, arylalkyl, heterocyclo or (helerocyclo)alkyl; 
R 2 is hydrogen or alkyi; 

R 3 and R» are independently hydrogen or alkyl; 

Rs is an electron withdrawing group; 

Re is hydrogen, alkyl or O-alkyl; 

R7 and Ra are independently alkyl; and 

X is 0 or NCN. 

Most preferred are those compounds wherein 
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CH 3 CH 3 

5 

or a single bond; 

Ri is phenyl, phenylmethyl. substituted phenyl, substituted phenylmethyl or pyridyl; 
R 2 is hydrogen; 

R 3 and FU are independently hydrogen or methyl; 
io Rs is-CNor-NOa; 
Re is hydrogen; 

R? and Ra are independently hydrogen or methyl; and 
X is 0 or NCN 

The compounds of formula I and the pharmaceutical^ acceptable sails act as potassium channel 

is activators Thus, compounds of the present invention are useful cardiovascular agents, eg as anti- 
arrhythmic agents and antlischemic agents 

Compounds ol formula I are particularly useful as antlischemic agents since they have been found to 
possess little or no vasodilatory activity Thus, compounds of formula I are useful for the treatment of 
Ischemic conditions, eg myocardial ischemia, cerebral ischemia, lower limb ischemia and the like The 

so selectivity, i.e.. antlischemic activity with little or no vasodilatory activity, means that in the treatment of, lor 
example, ischemic heart, these compounds are less likely to cause coronary steal, profound hypotension 
and coronary underpertusion By little or no vasodilation activity is meant that these compounds have ICso - 
(rat aorta) values greater than thai of the potassium channel activator, cromakalim The "selective" 
antiischemic agents typically are those having IC 50 (rat aorta) values >10 times that of cromakalim (i e . 

25 have 1/10 the vasodilatory action) and preferably those having ICso values >50 times that of cromakalim 

Thus, for example, by the administration of a composition containing one (or a combination) of the 
compounds of this invention, ischemic conditions of a mammalian (e g . human) host are reduced A single 
dose, or preferably two to four divided daily doses, provided on a basis of about 0001 to 100 mg per 
kilogram of body weight per day, preferably from about 01 to about 25 mg per kilogram per day, is 

30 appropriate to reduce ischemic conditions. The substance is preferably administered orally, but parenteral 
routes, such as the subcutaneous, intramuscular, or intravenous routes or any other convenient delivery 
system, such as inhalation or intranasal solutions or transdermal patches, can also be employed The above 
doses are also suitable for the other cardiovascular and non-cardiovascular uses 

As a resull ol the potassium channel activating activity of compounds ol this invention, these 

35 compounds are also useful in the treatment of cardiovascular disorders For example, compounds of the 
present invention are useful as therapy for congestive heart failure, as anti-anginal agents, as anti-librillatory 
agents, and in limiting myocardial infarction 

Compounds of the present invention are additionally expected to be useful in the treatment of central 
nervous system disorders (e g , Parkinsonism, as anti-tremor agents, epilepsy) 

<o The compounds of this invention can also be formulated in combination with a diuretic such as, 
chlorothiazide, hydrochlorothiazide, flumethiazide, hydroflumethiazide, bendroflumethiazide. methylch- 
lothiazide. trichloromethiazide. polythiazide or benzlhiazlde as well as ethacrynic acid, tricrynafen, chlor- 
thalidone, furosemide, musolimine, bumelanida, triamterene, amiloride and spironolactone and salts of such 
compounds, angiotensin converting enzyme inhibitors such as captopril, zofonopril, tosinoprll, enalapril. 

« ceranopril. cilazopril, delapril, pentopril, quinapril, ramipril, lisinopril, and sails of such compounds, throm- 
bolytic agents such as tissue plasminogen activator (tPA), recombinant tPA, streptokinase, urokinase, 
prourokinase. and anisoylaled plasminogen streptokinase activator complex (APSAC, Eminase, Beecham 
Laboratories), or calcium channel blocking agents such as nifedipine or diltiazem Such combination 
products il formulated as a lixed dose employ the compounds of this invention wilhin Ihe dose range 

so described above and the other pharmaceutical^ active agent within its approved dose range 

The compounds ol formula I. and combinations thereof, can be formulated, as described above. In 
compositions such as tablets, capsules or elixirs for oral administration, in sterile solutions or suspensions 
for parenteral administration, and may also be administered via transdermal patch or nasal inhalation 
solutions About 10 to 500 milligrams ol a compound of formula I is compounded with physiologically 

55 acceptable vehicle, carrier, excipient, binder, preservative, stabilizer, flavor, etc . in a unit dosage form as 
called for by accepted pharmaceutical practice The amount of active substance in these compositions or 
preparations is such that a suitable dosage in the range indicated is obtained 

Specific embodiments ol the present invention are described hereinalter in the following examples 



9 



EP 0 610 553 A1 



Example 1 

7-Cyano-3,4-dihydro-4,4-dimelhyl-N-phenyl-1(2H)-quinolins-cafboxafriide 

5 A 4-Melhyl-4-phenyl-2-pentanone 

To a slurry of AlCb (40 0 g. 0 3 mole) in banzene (90 mL) maintained at 10' C under argon was added 
dropwise mesityl oxide (0 2 mole, 19.63 g) Upon completion ol the addition the reaction was stirred at room 
temperature tor 1 5 hours The reaction mixture was poured onto ice/10% HCI (350 g) The organic layer 
to was separated and the aqueous layer was extracted with ethyl acetate (100 mL) The combined organics 
were washed with distilled H 2 0, saturated NaHCCb solution, saturated NaCI solution and dried over 
Na 2 SO< . The solvent was recovered under vacuum and the crude product (31 6 g) was vacuum distilled 
(bp = 107 - C @ 30 mmHg) to obtain 24 5 g (69%) ol the title A compound as a colorless oil MS:(M + H)- 
+ @ 177 

15 

B 3-Methyl-3-phenylbutanoic acid 

To a solution ol NaOH (47 2 g. 1 18 mole) in lce/H 2 0 (270 g) maintained at 4-5 • C was added Br 2 (68 7 
g, 0.43 mole) followed by 4-methyl-4-phenyl-2-pentanone (23.7 g, 0 135 mole) The reaction was stirred tor 
20 18 hours at room temperature The crude reaction mixture was extracted with CCU (discarded), acidified to 
pH 1-2 with concentrated HCI solution and extracted with ethyl acetate The combined organics were 
washed with saturated NaCI solution, dried over Na 2 SO« and evaporated in vacuo to obtain 22 5 g of the 
title B compound as a off-white solid This was used In the next step without further purification MS: 
(M + NH«)+ @ 196 

25 

C 3,3-Dimethyl-1 -indanone 

To a solution ol 3-methyl-3-phenyl butanoic acid (17 1 g, 95 5 mmoles) in benzene (70 mL) was added 
PCI 5 (230 g, 011 mole. 1 15 eq ) portionwiss with cooling Upon completion of the addition, the reaction 

so mixture was refluxed lor 30 minutes and cooled to room temperature Aluminum chloride (131 g, 98 3 
mmoles) was added In increments and the reaction was heated at rellux for 30 minutes The reaction 
mixture was poured onto Ice; the oily layer was separated and the aqueous layer was extracted with ethyl 
acetate The combined organics were washed with 5% HCI solution, saturated NaHC0 3 solution, saturated 
NaCI solution and dried over MgSO< . The solvent was evaporated in vacuo and the crude product (14 3 g) 

35 was vacuum distilled (bp = 103 • C @ 2 3 mmHg) to obtain 9 98 g of the title C compound as a colorless 
oil MS: (M + H)+ @ 161 

D 1 ,1-Dimethyl-5-nilro-3-indanone 

10 A mixture of nitric acid (90% fuming, 35 mL) and urea (0 1 7 g) was cooled to -1 0 • C and purged with air 
for 20 minutes; 3,3-dimethyl-1-indanone(B 68 g, 54 2 mmoles) was added and the reaction was stirred for 
two hours at -10 -C to 5'C The reaction mixture was poured into ice/H 2 0 and extracted with ethyl acetate 
The combined extracts were washed wilh distilled H 2 0, saturated NaHC0 3 solution, saturated NaCI solution, 
and dried over MgSO< The solvent was recovered under vacuum to obtain 10 O g of a yellow solid The 

« crude product was recrystallized from methanol in two crops to obtain 8 08g (71%) of the title D compound 
as yellow needles MS: M- @ 205 

E 5-Amlno-1 ,1 -dimethyl-indan-3-one 

so A solution of the title D compound (6 5 g. 31,7 mmoles) in methanol (150 mL) containing 5% Pd/C (075 
g) was stirred under H 2 at 15 psi for four hours The catalyst was filtered and the methanol was recovered 
under vacuum to obtain 5 72 g of the title E compound as a green solid- The reaction product was used in 
the next step without further purification 

55 F 5-Bromo-1.1-dimethylindan-3-one 

To a solution of the title E compound (6 02 g. 34 4 mmole) in a mixture of 48% aqueous HBr solution 
(9.7 mL) and ethanol (30 mL) cooled to 0'C was added NaNCfc until a positive starch-iodide test was 
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obtained The cold diazonium salt solution was added via pipette to a mixture of CuBr {5 42 g, 18 9 mmole) 
and 48% aqueous HBr solution at 95'C The reaction mixture was heated at rellux tor 15 minutes, cooled 
to room temperature and partitioned between ethyl acetate and distilled H 2 0 The organic phase was 
washed with saturated NaHCOa solution, saturated NaCI solution, dried over MgSO« and evaporated in 
5 vacuo to obtain 7 33 g of an orange solid The crude product was chromatographed on silica eluting with 
hexane/elhyl acetate (4:1) to obtain 6 52 g of the title F compound as a yellow solid; m p 1 17-1 18 -C. 

G 5-Bromo-1 ,1 -dimethylindan-3-one oxime 

ro A solution of the title F compound (6 52 g, 27 3 mmole) In ethanol (130 mL) containing NH 2 OH«HCI 
(3 79 g, 54 5 mmole) and sodium acetate (4.03 g, 491 mmole) was heated at rellux for 2 5 hours The 
solvent was recovered under vacuum and the residue was partitioned between ethyl acetate and distilled 
HjO The organic phase was washed with saturated NaCI, dried over MgS0 4 , and evaporated in vacuo to 
obtain 6 94 g of the title G compound as a yellow solid The product was used in the next step without 

is further purification; m p 115-117*C 

H 5-Bromo-1,1-dimethylindan-3-one oxime tosylate 

To a solution of the title G compound (5 30 g, 209 mmole) in pyridine (50 mL) cooled to O'C was 
jo added p-toluenesulfonyl chloride (4 77 g. 25 0 mmole) The solution was warmed to room temperature and 
stirred for 18 hours The reaction mixture was diluted with ethyl acetate and washed with cold 10% aqueous 
HCI solution, distilled H 2 0. saturated NaHCOj solution, saturated NaCI solution and dried over MgSO« The 
solvent was recovered under vacuum to obtain 8 74 g of the title H compound as an orange gum which 
slowly crystallized on standing The compound was used in the next step without further purification 

25 

I 7-Bromo-3,4-dihydro-4,4-dimothyl-1(2H)-quinoline 

To a solution of the title H compound (7 74 g, 190 mmole) in methylene chloride (95 0 mL) cooled to 
-78 -C was added diisobutylaluminum hydride <1M solution in hexane, 95 0 mL) The reaction mixture was 
30 stirred 0 5 hours at -78 "C followed by live hours at O'C The crude product solution was diluted with 
methylene chloride (200 mL) and quenched while stirring vigorously by the addition of sodium fluoride (16 0 
g) and distilled H 2 0 (5 20 g) The solids were filtered and the filtrate was dried over MgSCu and evaporated 
in vacuo to obtain 4 80 g of an orange gum The crude product was chromatographed on silica eluting with 
15% ethyl acetate in hexane to obtain 2 23 g of the title I compound as a light yellow oil 

3S 

J 7-Cyano-3,4-dihydro-4,4-dimethyl-1(2H)-quinoline 

A mixture of the title I compound (2 24 g, 9 33 mmole), CuCN (1 67 g. 187 mmole) and 1-melhyl-2- 
pyrrolidinone (22 5 mL) was heated at 185-190 'C for 3 25 hours. The reaction mixture was diluted with 
•jo ethyl acetate and filtered The volatiles were recovered under vacuum and the residue was chromatog- 
raphed on silica eluting with 15% ethyl acetate in hexane to obtain 0 92 g (53%) of the desired title J 
product as a light yellow oil 

K 7-Cyano-3,4-dlhydro-4,4-dimethyl-N-phenyl-1(2H)-quinolinecarboxamide 

•15 

A solution of the title J compound (0 20 g, 1.07 mmole), phenyl isocyanate (0 13 g, 1 .07 mmole) and 4- 
dimelhylaminopyridine (50 mg) in acelonitrile (4 5 mL) was heated under argon at reflux for one hour. The 
solvent was recovered under vacuum and the residue was triturated with isopropyl ether to afford 0 27 g of 
the title compound as an off-white solid; m p 174-175C 



Analysis calculated for CisHisNjO: 


Found: 


C. 74 73; 
C, 74.46; 


H. 6 27; 
H.626; 


N, 13 76; 
N, 13 77 



11 



EPO 610 553 A1 



Example 2 

7-Cyano-3,4-dihydro-4,4-dimathyl-N-(phenylmelhyl)-l(2H)-quino]in9earboxainide 

5 A solution of the title J compound (rom Example 1 (0 20 g, 1 07 mmole), benzyl isocyanate (0 14 g, 
1.07 mmole) and 4-dimethylaminopyridine (50 mg) in acetonitrile (4 5 mL) was heated under argon at reflux 
for one hour The solvent was recovered under vacuum and the crude product was chromatographed on 
silica eluting with hexane/elhyl acetate (7:3) to afford 0 30 g of the title compound as a white solid; m p 
114-115-C 



Analysis calculated for C20H21N3O: 




C.75^1; 


H.6 63; 


N, 1316; 


Found: 


C, 75 05; 


H.6 63; 


N, 12 98 



n N-(3-chlorophenyl)-7-cyano-3,4-dihydro-4,4-dimefhyl-1-(2H)-quinolinecarboxamide 

A solution of 7-cyano-3,4-dihydro-4,4-dimethyl-1(2H)-quinoline (016 g, 0B6 mmoles. compound ol 
example 1. part J) and 3-chiorophenyl-isocyanale (0 14 g, 0 90 mmoles) in acetonitrile (375 mL) containing 
N,N-dimethylaminopyridine (30 mg) was heated at reflux under argon for three hours The solvent was 
}s recovered under vacuum to obtain 0.38 g of crude product as a yellow gum The crude material was 
purified by chromatography on silica eluting with hexane/ethyl acetate (3:1) to obtain 270 mg of a white 
solid The chromatography isolate was further purified by crystallization from isopropanol to obtain the title 
compound (190 mg, 65%) as a white solid; mp 150-152'C MS:(M + H)+ @ 340. 



Analysis calculated for Ci 3 H, 8 CIN 3 0.0 22 H z O: 




C. 66 38; 


H.541; 


N, 12 22; 


CI, 1031; 


Found: 


C, 66 55; 


H.537; 


N.12 05; 


CI, 1050. 



35 

Example 4 

7-Cyano-1,2,3,4-tetrahydro-3,3-dimelhyl-N-phenyl-1-quinolineamide 

10 A 3,3-Dlmethylindan-1 -one 

To a solution of 1-indanone (30 g, 0 23 mole) in dry benzene (350 mL) at room temperature under 
argon was added solid polassium(ter)-butoxide (95%, 68 g, 0 58 mole) Methyl iodide (65 3 g, 0 46 mole) 
was added lo the deep purple slurry with cooling over one hour The reaction mixture was heated at reflux 

■is lor two hours and poured over 400 g of ice containing concentrated HCI solution (90 mL) Dielhyl ether was 
added and the organic phase was separated The aqueous phase was extracted with diethyl ether The 
combined organic layers were washed with 5% sodium carbonate solution followed by salurated sodium 
chloride solution The extracts were dried over magnesium sulfate and evaporated in vacuo to obtain 40 g 
of a dark brown oil The oil was dissolved in ethyl acetate, treated with activated charcoal, and filtered 

so through a pad of celite and silica gel The filtrate was concentrated to obtain 34 6 g of an orange solid The 
partially purilied material was triturated with cold pentane to afford 24 3 g (66%) ol the title compound as a 
yellow solid MS: (M + H)+ @ 161 

B 3,3-Dimelhyl-6-nitroindan-1 -one 

A solution of urea (0.40 g) in nitric acid (90% fuming. 80 mL) was purged with air for twenty minutes, 
then cooled to -5"C To this solution was added the title A compound (200 g, 0.12 mole) in portions while 
maintaining the reaction temperature <5"C. The reaction mixture was stirred at -5 to +5*C tor two hours 



12 



EP 0 610 553 A1 



and poured over ice. The aqueous mixture was extracted with ethyl acetate The extracts were washed with 
saturated sodium bicarbonate solution, saturated sodium chloride solution, and dried over magnesium 
sulfate The solvent was recovered under vacuum to obtain 27 3 g of an orange solid The crude material 
was crystallized (rom methanol to obtain 180 g (73%) of the title compound as a yellow crystalline solid, 
s MS: (M + NH4)+ @ 223 

C. 6-Amino-3,3-dimethylindan-1 -one 

To a solution of the tide B compound (100 g. 487 mmole) in ethanol (100 mL) was added stannous 
io chloride dihydrale (54 9 g. 0 24 mole) The mixture was heated at 75 • C for one hour The reaction mixture 
was poured over ice and neutralized by the addition of solid sodium bicarbonate The pH was adjusted to 
11-12 with 10N sodium hydroxide solution and the reaction mass was extracted with ethyl acetate The 
extracts were washed with saturated sodium chloride solution, dried over magnesium sulfate and evap- 
orated In vacuo to obtain 8 19 g (96%) of the title compound as a Ian solid The compound was used in the 
is next step without further purification 

D 6-Bromo-3,3-dimethylindan-1-one 

To a solution of title C compound (21 .48 g, 71 2 mmole) in ethanol (65 mL) cooled to 0 ■ C was added 
lo 48% aqueous HBr (20 mL) followed by sodium nitrite solution (491 g dissolved in 8 8 mL of H 2 0) until a 
positive starch/iodide test result was obtained The cold diazonium salt solution was added directly via 
pipette to a refluxing mixture of CuBr (1 1 23 g. 78 3 mmole) and 48% aqueous HBr (20 mL) The reaction 
mixture was refluxed an additional 15 minutes upon completion ol the addition, cooled to room temperature, 
and partitioned between ethyl acetate and 2N HCI The organic phase was washed with 2N HCI. saturated 
20 sodium bicarbonate solution, saturated sodium chloride solution, and dried over magnesium sulfate. The 
solvent was recovered under vacuum to obtain 1555 g of an orange solid. The product was purified by 
trituration with cold pentane to obtain 13 17 g (77%) of the title compound as a pale yellow solid MS: 
(M + H)+ @239 

30 E. 6-Bromo-3,3-dimethylindan-1 -one oxime 

A mixture of title D compound (11.64 g, 48 67 mmole). hydroxylamine hydrochloride (676 g, 97 3 
mmole) and sodium acetate (7 19 g, 876 mmole) in ethanol (230 I) was healed at reflux for 36 hours The 
ethanol was recovered under vacuum and the residue was partitioned bBtween distilled HjO and ethyl 
35 acetate The organic fraction was washed with 1N NaOH solution, saturated sodium chloride solution, dried 
over magnesium sulfate and evaporated In vacuo to obtain 12 27 g (99%) of an off-white solid as a 2 9:1 
mixture of syn and anti oximes The isomer mixture was chromatographed on silica eluling with 7 5% ethyl 
acetate in hexane lo afford 8 94 g of the title product (syn isomer) as a white solid MS: (M + H) + @ 254 

io F 7-Bromo-3,3-dimelhyl-l,2,3,4-tetrahydro-1-quinoline 

To a solution of title E compound (5.0 g, 19 7 mmole) in methylene chloride (200 mL) at 0"C was 
added dilsobutylaluminium hydride solution (1M in hexane. 5 eq, 147 mL) dropwise with stirring The 
reaction mixture was stirred at 0'C for 18 hours after which time it was diluted with methylene chloride (400 
45 mL) and quenched by the addition of sodium fluoride (24 8 g) followed by distilled H 2 0 (8 mL) The solids 
were filtered and the filtrate was evaporated under vacuum to obtain an off-white solid (5 0 g) The crude 
material was chromatographed on silica eluting with hexane/elhyl acetate (9:1) to obtain the title compound 
(2 26 g, 48%) as a white solid 

so G 7-Cyano-3,3-dimethyl-1,2,3,4-letrahydro-quinoline 

A solution of title F compound (3 75 g, 15 6 mmole) in 1-methyl-2-pyrrolidinone(40 mL) containing 
copper(l)cyanide (2 80 g, 31 2 mmole) was heated at 180'C lor (wo hours The reaction mixture was cooled 
to room temperature, diluted with a large volume of diethyl ether, and filtered The filtrate was washed with 
65 1 N sodium hydroxide solution followed by saturated sodium chloride solution and dried over sodium sulfate 
The solvent was evaporated in vacuo to obtain 2.89 g of a brown solid The crude product was 
chromatographed on silica eluting with 15% ethyl acelate in hexane to obtain the tide G product (1 80 g 
62%) as a yellow solid MS: (M + H) + @ 187 
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H 7-Cyano-1.2.3,4-tetfahydro-3.3-dimethyl-N-ph8nyl-1-quinollnamitie 



A solution ol title G compound (0 275 g, 1.48 mmoles) and phenylisocyanate (018 g, 1 .49 mmoles) in 
acetonitrile (6 ml) containing a catalytic amount of N,N-dimethylaminopyridine was heated at reflux under 
5 argon for one hour The solvent was evaporated In vacuo and the residue thus obtained was triturated with 
isopropyl ether to afford the title compound 044 g (97%) as a colorless solid; mp. 170-171 -C MS: 
<M + H) + @306 



10 


Analysis calculated for CiaHuNsO: 






C74 73; 


H.6 27; 


N. 1376; 




Found: 


C.74.62; 


H, 6 22: 


N, 13 74 



Example 5 

7-Cyano-1,2,3,4-letrahydro-3,3-dimethyl-N-(phenylmelhyl)-1-quinolineamide 

ao A solution of 7-cyano-l.2,3,4-letrthydro-3,3-dimelhyl-quinoline (030 g, 1.61 mmoles, compound of 
example 1, part G) and ben2ylisocyanate (018 g. 1 49 mmoles) in acetonitrile (6 75 mL) containing a 
catalytic amount of N.N-dimethylaminopyridine was heated at rellux under argon for twelve hours The 
solvent was evaporated in vacuo and the residue was triturated with isopropyl ether to afford the title 
compound (0 37 g, 72%) as a colorless solid; m p 1 62-1 63 'C MS:(M + H)+ @320 



Analysis calculatad for C 2 oH 2 iN30'0 12H 2 0: 


Found: 


C, 74.71; 
C.74.B0; 


H, 6 66; 
H, 6 58; 


N, 13 07; 
N, 12 98 



30 

Example 6 

7-Cyano-l,2,3.4-lelrahydro-4,4-dimethyi-N-(3-pyridinyl)-1-qulnolinecarboxamide 

35 

The title compound was prepared from 7-cyano-3,4-dihydro-4,4-dimelhyl-1(2H)-quinoline (compound of 
example 1, part J) and 3-pyridylisocyanate by the same method as described in example 1, part K The 
product was obtained as a colorless powder; m p 183-185' C. 



w 


Analysis calculated for CisH, 8 N t O0 lethyl acetate 0 19H 2 0: 






C. 69 37; 


H.6 07; 


N, 17 59; 




Found: 


C, 69 35; 


H.594; 


N, 17.32. 



Example 7 

7-Cyano-1.2,3,4-tetrahydro-3,3-dimethyl-N-(3-pyridinyl)-1-quinolinamide 

50 A solution of title 4G compound (0 25g, 1 34 mmoles) and nicotinyl azide (0 25g, 1 69 mmoles, 
precursor for 3-pyridyllsocyanate) in toluene (5 0 ml) was heated at 85 "C under argon lor three hours The 
reaction mixture was partitioned between ethyl acetate and saturated sodium bicarbonate solution The 
organic phase was washed with saturated sodium chloride solution, dried over magnesium sulfate and 

55 evaporated in vacuo to obtain a colorless foam (0 52 g) The crude product was chromatographed on silica 
eluling with ethyl acetate to obtain the title compound as a while solid (0 40 g, 97%); mp 164-1 66 *C 
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Analysis calculated for C, a H, B N« 0 • 0 23H 2 0: 




C.69 63; 


H. 599; 


N, 18.05; 


Found: 


C, 69.99; 


H. 5 86; 


N, 17.69 



w 6-Cyano-2.3-dihydro-3,3-dimelhyl-N-(3-pyfidlnyl)-1H-indole-1-cafboxamide 

A 2,6-Dibromo-3-methylindole 

A solution of 3-methylindol8 (13 3 g, 0 1 mole) and N-bromophthalimide (48 2 g, 0 2 mole) in benzene 
|S (265 mL) was heated at reflux for one-hall hour The reaction mixture was diluted with ethyl acetate and 
extracted with 1N sodium hydroxide solution The organic phase was washed with saturated sodium 
chloride solution, dried over magnesium sulfate and evaporated In vacuo to obtain a black solid (22 g) The 
crude material was chromatographed on silica eluting with 5% ethyl acetate in hexane to obtain a Ian solid 
(18 5 g) which was crystallized from hoxanes to obtain the title compound as an off-white crystalline solid 
2o (14 84 g. 51%) 

B 6-Bromo-3-melhyl-2-oxo-indole 



A solution ol title A compound (1265 g, 44 mmoles) in dioxane (peroxide free, 250 mL) and 2 5N 
j6 sulfuric acid (250 mL) was heated at reflux under argon lor 24 hours. The reaction mixture was cooled to 
room temperature, diluted with 1 liter of distilled water and extracted with ethyl acetate The organic fraction 
was washed with saturated sodium carbonate solution, saturated sodium chloride solution and dried over 
magnesium sulfate The solvent was evaporated In vacuo to give Ihe title compound (9 74 g. 98%) as a 
yellow solid which was used in the next step without further purification 

30 C 6-Bromo-3-methyl-2-oxo-1 H-indole-1 -acelamide 

A solution of title B compound (9 31g, 41 2 mmoles) in xylene (100 mL) containing acetic anhydride 
(6 31g, 15 eq) was heated at rellux for five hours after which time Ihe reaction was incomplete An 

m additional 0 75 equivalents of acetic anhydride was added and the reaction mixture was heated an addilional 
two hours at reflux The reaction mixture was cooled to room temperature and diluted with ethyl acetate 
The crude product solution was washed with distilled water followed by saturated sodium bicarbonate 
solution and saturated sodium chloride solution The solvent extract was dried over magnesium sulfate and 
the solvent was recovered under vacuum to obtain an orange solid (114 g) The crude material was 

m chromatographed on silica eluting with hexane/ethyl acetate (3:1) to obtain Ihe title compound (9 18 g, 78% 
) as an off-white solid; m p 102-104'C 





Analysis calculatec 


for CH.cNBrOz: 






C, 49 28; 


H, 3 76; 


N.5 22; 




Found: 


C. 49 23; 


H, 3 74; 


N.521. 



D 6-Bromo-3,3-dimelhyl-2-oxo-1H-indole-1-acetamide 

50 

To a solution of title C compound (898 g, 33 5 mmoles) in dry letrahydrofuran (90 mL) under argon and 
cooled to 0-C was added sodium hydride dispersion (60% in mineral oil, 1 05 eq , 1 41 g) The reaction 
mixture became viscous and was diluted with dry tetrahydrofuran (25 mL) After stirring for 10 minutes, 
methyl iodide (105 eq, 4 75g) was added dropwise The reaction mixture was stirred two hours at room 
55 temperature, quenched by the addition of saturated ammonium chloride solution and extracted with ethyl 
acetate The organic phase was washed with distilled water, saturated sodium chloride solution and dried 
over magnesium sulfate The solvent was recovered under vacuum to obtain the title compound (9 67 g 
100%) as an off-white solid (M + H)* @ 282 
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E. 6-Bromo-3,3-dimethyl-2-oxo-indole 



A solution of title D compound (9 61 g, 34.1 mmole) in ethanol (80 mL) and IN sodium hydroxide (20 
mL) was stirred al room temperature for one hour The reaction mixture was partitioned between distilled 
5 water and diethyl ether The organic phase was washed with distilled water, saturated sodium chloride 
solution and dried over magnesium sulfate The solvent was recovered under vacuum to obtain the title 
compound (8 03 g, 98%) as an off-white solid 

F 6-Bromo-3,3-dimelhyl-dihydioindole 

JO 

To a solution of title E compound (8.0 g, 33 3 mmole) in dry toluene (185 mL) heated to 85 *C was 
added sodium bis(2-methoxyethoxy)aluminum hydride, (3 4 M in toluene, 14 7 mL. 50 mmole) over the 
course of 15 minutes The reaction mixture was healed an additional 15 minutes at 85 *C, cooled to 0'C 
and quenched by the addition of 1N sodium hydroxide solution The phases were separated and the 
rs organic phase was washed with 1N sodium hydroxide solution followed by saturated sodium chloride 
solution The product solution was dried over magnesium sulfate and evaporated in vacuo to obtain a tan 
solid (7 34 g) The crude material was chromatographed on silica eluting with hexane/ethyl acetate (9:1) to 
obtain the title compound (5.48 g, 73%) as a pale green solid; m p 100-102 • C 



Analysis calculated for CioH, 2 NBr: 



C,5 


3 12; 


H, 5 35; 


N. 6 19; 




C,5 


3 15; 


H.5 32; 


N, 6 20 


MS: 



G 6-Bromo-3,3-dimelhyl-1H-indole-1-acelarnide 

To a solution of tide F compound (5 45 g, 24 1 mmole) in methylene chloride (55 mL) containing 
3fl trielhylamine (2 68 g, 26 5 mmol) cooled to 0 • C was added acetyl chloride dropwlse over five minutes. The 
reaction mixlure was stirred 45 minutes al room temperature and partitioned between IN aqueous 
hydrochloric acid solution and ethyl acetate The organic phase was washed with saturated sodium 
bicarbonate solution, saturated sodium chloride solution; dried over magnesium sulfate and evaporated in 
vacuo to obtain the title compound (6 42 g, 99%) as a pale yellow solid MS: (M + H) + @ 268 

33 H 6-Cyano-3,3-dimelhyH H-indole-1 -acelamide 

A solution of title G compound (6 56 g, 24 5 mmole) in N-methylpyrrolidone (70 mL) containing copper- 
(1)cyanide (438 g, 489 mmole) was heated under argon at 175'C for three hours The reaction mixture 
w was cooled to room temperature, diluted with diethyl ether and filtered ThB filtrate was washed with distilled 
water, 1N aqueous hydrochloric acid solution, saturated sodium bicarbonate solution and saturated sodium 
chloride solution The crude product solution was dried over magnesium sulfate and evaporated in vacuo to 
obtain the title compound (4 37 g, 83%) as an off-white solid MS: (M + H) f @ 215 

4s I 6-Cyano-3,3-dimelhy-dihydrolindole 

A solution of title H compound (4 33 g, 20 2 mmole) in a mixture of acetonitrile (120 mL) and 5N 
aqueous hydrochloric acid (40 mL) was heated al reflux for 1 5 hours The reaction mixture was cooled to 
room temperature and carefully neutralized with saturated sodium chloride solution The oily layer was 
so separated and the aqueous layer was extracted with ethyl acetate The combined organic layers were 
washed with saturated sodium chloride solution, dried over sodium sulfate and evaporated in vacuo to 
obtain a brown oil The crude material was purified by chromatography on silica gel eluting with 
hexane/ethyl acetate (3:2) to give the title compound (3 16 g, 91%) as a yellow solid MS: (M + H) 4 @ 173 

S5 J. 6-Cyano-2,3-dihydro-3,3-dimethyl-N-(3-pyridinyl)-lH-indolB-1-carboxamido 

A solution of title I compound (0 30 g, 1 74 mmoles) and nicotinyl azide (0.32 g. 2.18 mmoles) in 
toluene (6 mL) was heated at 85 *C lor one hour The reaction mixture was cooled to room temperature and 
partitioned between ethyl acetate and distilled water The organic phase was washed wilh saturated sodium 
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bicarbonate solution followed by saturated sodium chloride solution The crude product solution was dried 
over magnesium sulfate and evaporated under vacuum to obtain a yellow solid The crude material was 
purified by chromatography on silica gel eluting with 100% ethyl acetate to afford the title compound 
(0 41 g) as a white solid; m p 220-222 • C 



Analysis calculated for CwHisNiO: 


Found: 


C, 69 85; 
C, 69 88; 


H, 5 52; 
H, 5 55; 


N. 1916; 
N, 19 00 



Example 9 

l-KCyanoiminoKphenylaminolmelhyll^.a-dihydro-S^-di-methyl-IH-carbonitrile 

A 1-[(Cyanoimino)(phenoxymethyl)]-2,3-dihydro-3,3-dim3lhyl-1H-indole-6-carbonitrile 

A solution of title title 81 compound (0 65 g. 377 mmole). diphenylcyanocarbonimidate (1 08 g, 4 53 
mmole) and 1 ,8-diazabicylo-[5 4.0]undec-7-ene (0.63 g, 415 mmole) in 1 ,2-dichloroethane (26 mL) was 
healed at reflux under argon for eight hours The reaction mixture was diluted with ethyl acetate and 
washed with 2N hydrochloric acid solution, 1N sodium hydroxide solution and saturated sodium chloride 
solution The extract was dried over magnesium sulfate and evaporated in vacuo to obtain a yellow solid 
(1 25 g) The crude material was redissolved in ethyl acetate and filtered through a pad ol silica gel to 
obtain the title compound as a yellow solid (0 99 g, 83%); m p 168-170 'C MS: (M + H) + @ 317 

B 1-[(Cyanoimino)(phenylmlno)m9lhyl]-2,3-dihydro-3,3-di-methyl-1H-indolB-6-carbontrilB 

Trimethylaluminum (2M solution in hexane, 1 74 mmole, 0 87 mL) was added to a solution of aniline (0 
16 g, 174 mmole) in 1 ,2-dichloroethane (325 mL) under argon The mixture was stirred at room 
temperature for 1/2 hour. To the reaction mixture was added a solution of title A compound (0.5 g, 1 58 
mmole) in 1 .2-dichloroethane (3 25 mL) The reaction mixture was stirred at room temperature for 18 hours, 
quenched with water, and partitioned between ethyl acetate and IN sodium hydroxide solution The organic 
phase was washed with brine, dried over magnesium sulfate and evaporated in vacuo to obtain a pale 
yellow solid This was purified by chromatography on silica gel eluting with Bthyl acelate/hexane (1:1) and 
crystallized from isopropanol to obtain the title product (0 22 g, 44%) as an off-whife solid; m p 224-225 • C 



Analysis calculated for CmsHwNs'OSOCjHbO: 
C, 7169; H.587; N. 21 01; 
Found: C, 71 35; H.5 40; N, 20 80 



Claims 
1. A 



55 
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I 




or pharmaceutical^ acceptable salts thereof wherein 
A is 




R? Rg 



or a single bond to complete an indoline nucleus; 
X is -0-, -S- or -NCN; 

Ri is aryl, arylalkyl, heterocyclo or (heterocyclo)alkyl: 
R2 is hydrogen, alkyl or arylalkyl; 

or Ri and R2 taken together form a 5- to 7-mambered saturated or unsaturated ring, which may 
further include an aryl group fused to 2 carbon atoms of such 5- to 7-membered ring; 

R 3 . Rt. R7 and R a are each independently hydrogen, alkyl or arylalkyl; or R 3 and Rt, or 
independently R? and R a . taken together with the carbon atoms to which they are attached form a 5- to 
7-membered carbocyclic ring, with the proviso that when A is 




R? Rg 



and R? and Rs are other than hydrogen, then R 3 and R4 are hydrogen, or when R7 and Ft» are 
hydrogen then, R 3 and R» are other than hydrogen; 

R 5 is hydrogen, alkyl, haloalkyl. alkenyl, alkynyl, cycloalkyl, arylalkyl, (cycloalkyl)alkyl, -CN, -NOz, 
-COR. -COOR, -CONHR, -CON(Rh. -CF 3 , S-alkyi. -SOalkyl, -S0 2 alkyl, 



-P(0-aJJcyl)2, 



Jn- 

O— *CH 2 ) n 

halogen, amino, substituted amino, -O-alkyl, -OCF 3 , -OCHjCFj. -OCOalkyl. -OCONRalkyl, -NRCOalkyl. 
NRCOOalkyl or -NRCON(R) 2 wherein R is hydrogen, alkyl, aryl. arylalkyl, cycloalkyl. (cycloalkyl)alkyl or 
haloalkyl; 

Hi Is hydrogen, alkyl, halo, -OH, -O-alkyl. amino, substituted amino, -O-alkyl. -OCOalkyl. -OCON- 
18 
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Ralkyl, -NRCOalkyl. -NRCOOalkyl or -NRCON(R)j; and 
n is an integer 1, 2 or 3 

2. A compound of claim 1 wherein 
s A is 




R 7 Rs 

or a single bond, 

Ri is aryl, arylalkyl, heterocyclo or (haierocyclo)alkyl; 
Rj is hydrogen or alkyl; 
is R 3 and R, are indapendenlly hydrogen or alkyl; 

Rs is an eloclron withdrawing group; 
Rs is hydrogen, alkyl or O-alkyl; 
R7 and Ra are independently alkyl; and 
XisOorNCN. 

20 

3. A compound of claim 1 wherein 
A is 




CH 3 CH 3 

or a single bond, 

30 Ri is phenyl, phenylmethyl, substituted phenyl, substituted phenylmethyl or pyridyl: 

R2 is hydrogen; 

R 3 and R. are independently hydrogen or methyl; 
Rs is -CN or-N0 2 ; 
Rs is hydrogen; 

35 R 7 and R B are independently hydrogen or methyl; and 

X is 0 or NCN 

4. A compound of claim 1 which is 7-cyano-3,4-dihydro-4,4-dimethyl-N-phenyM(2H)-quino1ine-carbox- 
amide 

40 

5. A compound of claim 1 which is 7'Cyano-3,4-dihydro-4,4-dimelhyl-N-(phenylmethyl)-1(2H)-quinoline- 
carboxamlde 

6. A compound of claim 1 which is N-(3-ch!orophenyl)-7-cyano-3,4-dihydro-4,4-dimethyl-1-{2H)-quinoline- 
45 carboxamide 

7. A compound of claim 1 which is 7-cyano-1,2,3,4-letrahydro-3,3-dimelhyl-N-phenyl-1-quinoline-amide. 

8. A compound of claim 1 which is 7-cyano-1.2.3.4-tetrah/dro-3.3-dimethyl-N-(phenylmethyl)-1-quinoline- 
50 amide 

9. A compound of claim 1 which is 7-cyano-1,2.3.4-tetrahydro-4,4 dimethyl-N-(3-pyridinyl)-1-quinoline- 
carboxamide 

55 10. A compound of claim 1 which is 7-cyano-1,2,3.4-tetrahydro-3,3-dimethyl-N-(3-pyridinyl)-l- 
quinolinamide 
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11. A compound of claim 1 which is 6-cyano-2.3-dihydro-3.3-dimethyl-N-(3-pyrldinyl)-lH-indole-1-carbox- 
amide. 

12. A compound ot claim 1 which Is 1-[(cyanoimino)(phenylamino)-melhylh2,3-dihydro-3,3-di-melhyl-1H- 
carbonilrile 

13. A pharmaceutical composition comprising a compound of claim 1 and a pharmaceutical^ acceptable 
carrier therefor 

14. A method of treating an ischemic condition in a mammalian specie comprising administering to a 
mammal in need thereof a compound of claim 1 
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